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PHYSIOTHERAPY TREATMENT AND CLINICAL INVESTIGATION
OF TALIPES EQUINOVARUS 1
NANCY H. SCOTT
At the request of Doctor B.. Bevan at the
Royal Brisbane Women's Hospital, and
Doctor D. Watson and Doctor J. Gallagher
at the Royal Children's Hospital, a number
of babies have been treated by physiotherapy
for the congenital deformity of talipes
equinovarus.
DEFINITION OF TALIPES EQUINOVARUS
Denis Browne (1952) described talipes
equinovarus of severe degree as "total varus".
". . .. the whole outer side of the foot is
convex, the heel being moulded inwards
behind the ankle and the forefoot in front
of it".
G. W. Settle (1963) stated, "Congenital
talipes equinovarus is a composite deformity
involving all of the tissues of the foot .."
"The major bone deformity resides in the
talus. Its neck and articular surface for the
navicular deviate to face medially and plan-
tarward. Its subtalar surfaces are tilted into
varus and equinus and are medially rotated."
CLINICAL INVESTIGATION
Between March 1959 and March 1963,
seventeen babies (thirteen male, four female)
with bilateral talipes equinovarus and twelve
(eight male, four female) with unilateral
talipes equinovarus were treated. Babies with
arthrogryposis or talipes complicated by
paralysis were not included in the series~
The investigation has been described under
the following headings:
( I ) luitiaI appearance of the feet.
(2) Initial mobility of the feet and
manipulation.
(3) Splinting.
A description of the splints and their
application has been given in a sup-
plement at the end of this article.
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(4) Subsequent treatment: bootees, exer-
cises, surgery.
(5) Results.
Initial appearance of the feet
Most of the babies were seen by the physio-
therapist soon after birth at the Royal Bris-
bane Women's Hospital. There were varying
degrees of deformity, but in all the whole
foot was rotated inwards at the ankle, the
sole of the foot facing in and upwards. The
forefoot was broad and adducted in respect
to the hind foot. The tarsal bones were
prominent on the lateral aspect of the foot,
the talus could he felt as if it were dis-
located, and often there were signs of pres-
sure or bruising here. The tibialis anterior
was tight, sometimes pulling with a bow-
string action, and all the structures on the
inner side of the ankle were tight. It was
difficult to palpate the medial malleolus. Deep
skin creases, sometimes constriction bands,
ran out across the leg and foot from the
medial malleolus.
In all cases the extensors of the toes
were acting, usually increasing the varus
position of the metatarsals. The stretched
peroneal muscles were not felt to contract
at alL
Initial mobility of the feet and manipulation..
The amount of correction by manipulation
was variable - in some the joints were
rigid, in others more mobile. Usually it was
possible to stretch the forefoot adduction
without distressing the baby. This was
manipulated by holding the hindfoot between
the fingers and thumb of one hand, while
the other hand gently stretched the toes and
metatarsals, then pulled them down and out M
wards, straightening the sole of the foot.
(Diagram I.) Attempts to evert and dorsiflex
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always caused pain and the range was at
first very limited. Manipulation was per-
formed by protecting the lower tibia and
applied to the hind..foot to ensure that bend-
ing at the mid-tarsal joints (rocker foot)
did not occur.
DIAGRAM I
fibula with one hand, while the thumb index
and second fingers of the other hand applied
an everting force under the ankle and sub-
talar joints, at the same time stretching the
tendo achillis. (Diagram 2.) The force was
DIAGRAM 2
Until the baby's condition permitted
splinting (usually within two or three days)
the feet were manipulated twice daily. If for
some reason splinting could not be com..
menced for several weeks, regular manipula-
tion stretched tight structures and improved
the mobility of the feet.
Splinting
For both unilateral and bilateral talipes
equinovarus, a combination of the Denis
Browne splinting and the buckle and strap
method was used. Wherever possible, Denis
Browne splints were used from the beginning.
In the case of bilateral deformity this was
continued for as long as possible, although
the deformity appeared to he completely cor-
rected. In some cases, the buckle and strap
was then used to retain correction, in others
splinting was continued until the baby was
ready to wear bootees.
Where the deformity was unilateral, as
soon as the affected foot was well corrected,
the force on the normal foot was relieved
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and the type of splinting changed.. The ad-
justable buckle and strap was then applied
and regular manipulation could also be
performed.
Splinting was commenced as soon as pos-
sible, usually during the first week after
birth. The physiotherapist visited the mother
to discuss the splinting with her, and to warn
her that regular and prolonged treatment
would be necessary to correct the club foot
deformity.
The first application of the splints was
the most clifficult. The feet were then severely
deformed and very little correction was
attempted. Adduction and inversion made
it difficult to bring the sole of the foot into
contact with the footplate, but some correc..
tion (abduction of the forefoot and eversion)
was obtained.
The cross..bar had to be long enough to
prevent strain at the knees, because the feet
were extremely inverted. If necessary the
bar could be bent slightly upwards at its
middle, to fit the inverted feet.
If the baby could not tolerate the splints
they were removed and another attempt was
made to apply them as soon as possible.
When the baby was an inpatient he could he
splinted in the morning and closely ob..
served during the day. However, for an
outpatient, the mother was told that she
would have to remain for an hour after
splinting. Later, as the feet improved, it is
not usually necessary to keep the baby longer
than twenty minutes for observation. The
likelihood of colour changes in the toes was
explained to the mother and she was warned
if the splinting was too tight, first to re-
move the cross~bar, and if she was still in
doubt, to remove the splints altogether.. It
was better for her to do so than run the
risk of the baby developing an ischaemic
foot.
After four or five days the splints were
removed, and the skin examined for pres...
sure marks or irritation and cleaned with
ether sulphate. If the skin be damaged the
splints cannot be re-applied and any improve..
ment gained would he quickly lost.
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The splints were usually re-applied im-
mediately and at this second application a
further degree of correction was obtained..
The force was gradually increased with each
subsequent application of the splints. Care
was taken not to dorsiflex the ankle while
the foot remained inverted as this would
result in a bending at the mid-tarsal joints,
and the plantarflexed ankle would then be
very difficult to correct.
Forcible manipulation was not carried out
hefore splinting, hut, by the application of
the splints, the deformity was corrected as
far as possible at that time. As the sticking
plaster stretched and wore loose the cor..
rection is gradually lost. In the beginning,
the splints were replaced every five days,
but later, every week. As it was desirable
for the mother to bathe the baby, she was
instructed to remove the splints the day
before she returned to hospitaL
By six weeks the splints could be applied
easily with the sole of the foot, including
the heel, flat on the footplate; the footplates
were at a right angle to the cross..bar or
turned out one hole from the mid-line; the
cross-har was flat. The feet were therefore
held midway between eversion and inversion,
and dorsiflexed to a right-angle. Manipula-
tion was now much easier to perform, the
ankle could be everted and dorsiflexed
beyond a right..angle without distress. While
at rest the feet still appeared adducted, in-
verted and plantarflexed, stimulation of the
outside of the foot caused definite eversion,
although the movement was weak and in
outer range.
Subsequent applications of the splints
produced a gradual improvement and some
further correction was obtained at each treat-
ment. The footplates were turned outward
hole by hole until they were fully abducted
- almost parallel with the cross-bar. The
side pieces were flattened down towards the
plane of the footplate to permit more ever..
sion. The cross..bar was then bent down-
wards at the middle until its ends formed an
angle of about one hundred and forty..five
degrees, to increase eversion and dorsiflexion.
When the feet were corrected, shortening of
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the crossgbar increased the amount of dor..
siflexion imposed on the feet when the baby
flexed his legs to kick.
As the baby grew he required a larger size
in splints. If the foot be too large for the
footplate it is easier for the heel to slip off
backward and then the force would be applied
to the forefoot only: the cross-bar should be
screwed onto the footplate exactly under
the ankle and sub-talar joints.
In the case of unilateral deformity, at
about three months the equinovarus foot was
quite well corrected. The splint on this foot
had been gradually turned out until it was
in full abduction; the normal foot had been
left in the neutral position as long as pos-
sible and then only turned out into partial
abduction. When the affected foot was easy
to manipulate into dorsiflexion and eversion,
and everted actively when stimulated, it was
held in the corrected position by a buckle
and strap pulling it outward and upward;
the normal foot was left free to kick.
The mother was told that she now had to
take a more active part in the treatment.
She was carefully instructed in the manipula-
tions and told to do them at least twice a
day. She was taught how to apply the buckle
and strap herself, so that she could check it
frequently and tighten or replace it when
necessary.
In several cases the buckle and strap
method was tried from the beginning but
was not found satisfactory. When the foot
was very inverted, the strapping pulled up
not outward, permitting inversion to remain;
if plantarflexion were very severe, the baby
kicked the strap behind the foot and the
lateral pull was lost; if the strapping could
be made to pull correctly against a severe
degree of inversion and plantarflexion, either
a pressure area developed below the fifth
metatarsal, or the top strap with the buckle
slipped off the skin. In some cases the mother
was unable to co~operate and could not
understand exactly what she must do while
manipulating or adjusting the strapping, so
that between visits of five or seven-day inter..
vals there was little or no correction.
The application of Denis Browne splints
was preferred and these were used until the
affected foot had been corrected. It was
then easy to retain the correction by the
buckle and strap, with regular manipulation
and stretching, until the baby started to walk.
In the case of bilateral deformity, by three
months the Denis Browne splints should have
heen adjusted so that the feet were held in
as much abduction, eversion and dorsiflexion
as possible. By manipulation the feet could
he everted and dorsiflexed easily through full
range. There were folds below the lateral
malleolus, and only a trace of the crease
beneath the medial malleolus remained. At
rest the baby held the feet in the corrected
position and this persisted even after the
splints had heen off for twenty..four hours.
When stimulated on the lateral side, the foot
everted strongly~
Between three and six months the splints
had been holding the feet corrected as far
as was possible by splinting; the feet were
easily overcorrected by manipulation; the
baby held his feet fully corrected without
the splints; there was a hollow beneath the
lateral malleolus, but the forefoot was broad,
the toes still adducted and the great toe
appeared short.
Records of babies investigated show that
the following were the average times for use
of the Denis Browne splints, the buckle and
strap, or a combination of both:
Bilateral:
6 Denis Browne splints only-9.16 months.
8 Denis Browne splints - 4.62 months;
buckle and strap - 3.31 months
3 could not be included.
Unilateral:
2 buckle and strap only - 8 months.
6 Denis Browne splints - 3.25 months;
buckle and strap - 6.33 months.
4 could not be included.
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Subsequent Treatment
In some cases bootees were substituted for
Denis Browne splints on the cross-har, and
were later kept as night splints. Correction
of the foot had to be maintained by which-
ever method was most satisfactory until the
baby was ready to walk. Walking bootees
were then prescribed, crooked and elongated
one-eighth of an inch on the outer side, and
often with an inside, or double, below-knee
iron and outside T strap. The accurate fitting
of bootees was important. If the child wore
a larger size because the foot was broad,
the outside T strap could not control the
ankle and the bootee bent in the middle
leaving the hind-foot inverted.
The mother was shown how to strengthen
the peroneal muscles by reflex stimulation of
the outer side of the leg and foot. She was
advised to teach the baby some simple exer-
cises encouraging eversion and dorsiflexion
in preparation for weight bearing.
The babies walked, usually intoeing, and
with feet placed widely apart, at an average
age of 15.7 months (ranging between 12
and 22 months). Stretching the foot pas-
sively became lTIOre difficult as the child grew
older, but it was being stretched actively
when he was running about, walking up an
incline, or squatting on his heels.
Babies now ceased regular attendance at
the Physiotherapy Department hut were seen
at the Clinic every six or eight weeks.
Results
A "good" foot should have a good shape,
show good active correction, have a good
X-ray. Wynne-Davies (1964), reviewing
cases of talipes equinovarus after completion
of treatment, found that "clinical assessment
correlated with radiographic appearances
shows clearly the near impossibility of a good
foot resulting from a false correction". She
also said "One-half of the feet showed
[radiologically] full inversion of the heel,
yet on clinical examination they were planti ~
grade."
"Overcorrection" was a clinical term used
to signify that the maximum degree of ever-
sion and dorsiflexion had been obtained.
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The records show that twenty babies (four-
teen with bilateral, six with unilateral de-
formity) showed over-correction at an average
time of 5.3 months; three were never over-
corrected (two bilateral, one unilateral) and
six were not seen at that time.
The severity of the deformity and the
tendency for it to recur seemed to he as-
sociated with weakness of the below-knee
muscles, particular1y the evertors; if these
were strong enough the foot held its correc-
tion.
In this investigation, the power of the
evertor muscles was estimated in two de-
grees: (1) the time at which stimulus on
the lateral foot and leg produced definite
movement from inversion towards eversion;
and (2) the time when these muscles were
stronger and even at rest held the feet
straight, midway between eversion and In-
version.
In ten babies with bilateral deformity, the
average age for reaching these goals was
(1) 2.15 months and (2) 4.05 months; in
five babies with unilateral deformity the
average ages were (1) 2.2 months and (2)
5.8 months. Of a further six babies, five with
bilateral and one with unilateral deformity
had little or no power of eversion; and the
records of eight were incomplete.
In many cases forefoot adduction per-
sisted. In some, the foot swung around fur~
ther, inverting, and the tendo achillis be-
came tighter, usually more in one foot than
the other. When this happened, weight was
taken on the outer side of the foot, and in
extreme cases a callus developed below the
fifth metatarsal. A stiff clumsy gait was
characteristic of a tight foot.
Serial wedged plasters were applied by the
surgeon to prevent increasing equinovarus.
In some cases surgical procedures were later
necessary to release tightening structures. In
recent cases, the soft tissue release operation
has been done earlier, as soon as relapse
threatens.
Although some of the children have been
seen for seven years, they are still growing
and the final result is not definite. An
PHYSIOTHERAPY TREATMENT AND CLINICAL INVESTIGATION OF TALIPES EQUINOVARUS 27
attempt has been made to assess the success
or failure of the treatment of these patients
by making a summary of their progress at
three years of age (see Table 1).
footplates were made of aluminium lined by
sponge rubber or felt, with a short lateral
projection and a very small posterior pro.-
jection.
TABLE 1
Description of Deformity Total Correction Relapsed or DeceasedNumber Maintained not corrected or lost
Bilateral .. .. .. . . . .. . .. 17 8 5 4
Unilateral .. .. . . .. . . . . .. . 12 6 1 5
SUPPLEMENT
Denis Browne Splints
Modified Denis Browne splints from the
method of Stuart A. Thomson (1942) were
used (Diagram 3C).o These consisted of two
footplates connected to a cross..bar. The
DIAGRAM 3A
It was found with the first pair of splints
that the extreme equinus deformity could
he better controlled by increasing the angle
of this lateral projection to the axis of the
foot (Diagram 3A), and making it rela..
tively longer. Later the lateral projection ran
DIAGRAM 3B
DIAGRAM: 3C
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out at a right angle to the axis of the foot
(Diagram 3B) and it had to be short to
permit eversion. The footplate was measured
to fit each individual, but several of the
following sizes were necessary as the baby
grew:
21 inches long and Ii inches wide.
3 inches long and 1i- inches wide.
3i inches long and I! inches wide.
3! inches long and 2 inches wide..
4 inches long and 21 inches wide.
A cross-bar held the footplates abducted.
It screwed onto a threaded peg under the
heel of the footplate. Abduction through
ninety degrees for each foot could be ad-
justed by a small lug on the cross-bar fit ..
ting into a quarter-circle of holes around
the peg. The cross-hars were from three to
six inches long, made of spring steel which
could he bent down as correction proceeded,
to form an angle with the horizontal. (Dia-
gram 3e.)
Application of the splints
Four strips of sticking-plaster were re..
quired for each foot: two approximately
twenty to twenty-four inches long and one..
quarter of an inch wide, faced for about
three inches at one end with about half an
inch of the facing over; two pieces eighteen
to twenty..two inches long, three-quarters of
an inch to one inch wide.
Tincture benzoin compound was applied
to the skin for protection, and lint cnt on
the cross was wrapped around the foot to
protect pressure areas. The splints were ap..
plied to the feet and lower leg with separate
strips of sticking plaster to give forefoot
and ankle correction.
Loops were made with the first narrow
strips of sticking plaster described. The faced
ends were used and one loop pulled medially
just above the mid..tarsal joint while the
other pulled laterally over the head of the
first metatarsaL The foot was held firmly
in one hand, controlling the heel and fore-
foot in its position on the footplate. An
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assistant, or the mother, held the thigh
firmly, with the hip and knee flexed. The
half inch of facing was now stuck under-
neath the splint, while these two initial loops,
correcting forefoot adduction, were fastened
under the splint. The rest of these strips
were completed by two or three turns around
the foot, covering it evenly (leaving the toes
exposed) binding the forefoot firmly on the
splint, and then completed by passing
behind the foot to attach to the small pos-
terior projection. This last turn beneath
the lateral malleolus could not he made tight
while the foot was extremely inverted be..
cause of its effect on the circulation of the
toes. The amount of correction possible at
the ankle and mid..tarsal joint was now esti..
mated, and it was noted whether this would
cause constriction of the circulation by the
initial loops before continuing.
The first wide strip was passed from be-
neath the medial side of the knee, anteriorly
across onto the side projection, then down
to the posterior projection, under the heel
and up across the medial malleolus, passing
anteriorly to cross the lateral projection at a
right angle to its previous turn, then behino
the leg and again over the medial malleolus
to finish on the outer border of the foot.
The lateral projection was thus held firmly
against the tibia and fibula. The second wide
strip was similarly applied from the other
side. It started below the lateral side of the
knee and passed anteriorly over the medial
malleolus to the posterior projection, up over
the lateral projection, anteriorly around the
leg and from the edge of the lateral projec..
tion to finish over the first metatarsal. With
counter pressure from the assistant (pro..
tecting the knee) this last piece could be put
on with enough tension to pull down the
heel and stretch the tendo achillis.
After each corrective turn had been ap-
plied its effect on the circulation of the toes
was noted before proceeding with the next.
The strapping had to be firm, or friction
against the skin caused blisters; hut if it was
too tight it would not be tolerated by the
patient.
The footplates were then fitted onto the
cross-bar.
PHYSIOTHERAPY TREATMENT AND CLINICAL INVESTIGATION OF TALIPES EQUINOVARUS ~9
Buckle and strap method of correction
Tincture benzoin compound was painted
on the skin under the strapping for protec-
tion. A one inch wide (or wider as the
baby grew) strip of sticking plaster was
placed on the antero..lateral aspect of the
thigh from just below the inguinal crease to
one inch below the knee. A light buckle
was attached to the lower end and the plaster
turned back on itself for one inch as facing,
to permit freedom of the knee as the haby
kicked. This strip was fixed by a small
cross-piece just below the knee, and another
above it. Another longer strip one inch
wide was wound around from the head of the
first metatarsal (protected by a small piece
of orthopaedic felt) to encircle the foot and
pull up from the fifth metatarsal (also pro-
tected by a slightly larger piece of ortho-
paedic felt placed under the lateral aspect
of the foot). The rest of this strip was lined
and then threaded through the buckle to pull
the foot out and up. When this plaster strip
stretched, it could be adjusted by pulling it
more tightly through the buckle.
By undoing the buckle it was easier to
manipulate the foot..
SUMMARY
Physiotherapy treatment at the Royal
Brisbane Women's and the Royal Brisbane
Children's Hospitals of babies with congeni-
tal talipes equinovarus has been descrihed~
Progress of the babies was followed after
treatment by physiotherapy had been dis-
continued"
For both unilateral and bilateral deformity,
correction by Denis Browne splinting was
preferred. In unilateral deformity the Denis
Browne splinting was discontinued as soon
as the foot was sufficiently corrected, and
the buckle and strap method was then used.
For bilateral deformity, Denis Browne
splinting was continued as long as possible.
Bootees attached to a cross-bar were then
used. When the child was walking bootees
crooked and elongated one..eighth inch on the
outer side were worn, often with a below..
knee iron and outside T strap.
The progress of as many as could be
followed has been recorded, and a brief
summary has been shown, of twenty-nine
babies born between March 1959 and March
1963.
A detailed description of the splints used
and their application is given.
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